Case report This woman first presented in 1992 at the age of 19 years with a six week history of worsening headache for which no clear precipitant could be identified. The pain was concentrated over the right side of the head and throbbing in nature. There was a dramatic postural component such that the pain was virtually eliminated by lying flat, only to return within a minute or two of sitting up. Associated with the headache were nausea and vomiting but no visual symptoms. Although otherwise well, the headaches were severe enough to warrant emergency admission to hospital.
She was known to have Marfan's syndrome; previous cardiological assessment had disclosed mitral valve prolapse and borderline aortic root dilatation. Her mother also had Marfan's syndrome and had undergone aortic valve replacement. There was no other relevant history; in particular she had never previously had headaches. She was not taking any medication.
Examination showed a typical marfanoid habitus with arachnodactyly, tall stature, pectus excavatum, and joint hyperextensibility; auscultation disclosed multiple midsystolic clicks consistent with mitral valve prolapse. There were no neurological signs. Sitting or standing resulted in a rapid resurgence of her symptoms with accompanying vomiting and pronounced distress; all symptoms abated within minutes of lying flat.
Routine haematological and biochemical tests were normal as was unenhanced cranial CT. A lumbar puncture was attempted; no CSF could be obtained for analysis but it was noted that clear fluid was visible in the hub of the needle on expiration. A repeat CT showed air in the basal cisterns confirming that the opening pressure had indeed been less than atmospheric. While further investigations were being considered, the headaches resolved spontaneously and she was discharged from hospital.
Identical symptoms recurred two years later. By the time of admission she was confined to bed and requiring regular opiate analgesia to combat the headaches; on a visual analogue score the patient judged these headaches as 9 out of 10 (10 being the most severe). As before, neurological examination was normal.
A diagnosis of recurrent intracranial hypotension was made and investigations directed to identify a CSF leak. Unenhanced CT was normal apart from slit-like ventricles.
Radioisotope cisternography showed an abnormal accumulation of isotope on the left at the level of T1-3 with multiple smaller bilateral projections at most levels of the thoracic spine (fig 1) . In addition there was early renal excretion of radioisotope. Computed tomographic myelography disclosed contrast extruding from the left neural foramen at TI (fig 2) with a small amount of contrast passing medially to the pleura. In the lumbar region there were multiple large arachnoid diverticula around the lumbrosacral nerve roots (fig 3) with some erosion of the sacrum. Analysis of CSF was normal.
Because of her debilitating symptoms, a lumbar epidural catheter was inserted and a saline infusion started; within two hours she was able to sit up and walk for the first time in several weeks with no symptoms. After five hours her headaches returned and it was discovered that the epidural catheter had dislodged. Another catheter was inserted the next day but this also dislodged within hours. A lumbar epidural blood patch was unsuccessful but a thoracic patch at the site of the imaged leak, with 30 ml autologous blood, resulted in considerable improvement of her symptoms (analogue score 1-2 out of 10) 13 reported a case presenting with back and thigh pain; in addition there was a history of intermittent postural headaches which had settled spontaneously. Investigation disclosed a large sacral meningocoele and they postulated that the headache was the initial symptom of this lesion, the meningocoele acting as a reservoir for CSF when the patient stood up, resulting in a low intracranial CSF pressure. Stem25 described a patient who presented with sudden onset of low back pain radiating into both legs associated with a postural headache. Myelography showed multiple diverticula exiting the sacral foramina with a grossly ectatic lumbrosacral theca; insertion of a lumbroperitoneal shunt resolved her back and leg pain but unsurprisingly not the headache, which took several months to settle spontaneously. Cistemography was not done in either of these two patients.
In many of the reported cases of spontaneous intracranial hypotension, the symptoms have resolved spontaneously with no specific treatment required. Our patient's recurrent headache, however, led to her being confined to bed in hospital for several weeks, necessitating some kind of intervention. Both epidural saline infusion and autologous blood patching are described as efficacious in the management of low pressure headaches.2627 We elected to try an epidural infusion first for both diagnostic and therapeutic reasons. Although we were unable to complete the planned infusion of 48 hours, the brief, immediate response was impressive. We then performed blood patching, initially at the lumbar level because of technical unease at injecting at the thoracic level; when this failed, the thoracic approach was used with success and no complications. This confirms the suggestion of Szeinfeld et al that although injected blood may spread cranially over several segments, the best results follow injection within one interspace of the dural leak.27 Although there is no reason to suspect that this form of treatment will protect our patient from further dural tears at other sites in the future, it has enabled her to return to a near normal life at present.
Conclusions
We have presented a case of spontaneous intracranial hypotension secondary to a proved CSF leak occurring in a patient with Marfan's syndrome; to our knowledge this is the first published case. We postulate that the leak was caused by minor, unrecognised trauma rupturing one or more spinal arachnoid diverticula. These diverticula were probably pre-existing abnormalities complicating the Marfan's syndrome. We conclude that patients with spinal meningeal defects may be at increased risk of developing such leaks, possibly secondary to unrecognised trauma. We agree with others that radioisotope cistemography is the investigation of choice to identify the site of any CSF leak and that site specific epidural blood patching is the best treatment for severe symp- 
